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The MINOS Environmental and Magnet 
Power Supply controls. Description and 

Manuals. 
 

A. Erwin, H. Ping, C. Velissaris 
 

• Introduction 
 
In the Sudan MINOS cavern, the atmospheric temperature, pressure, humidity as well as 
radon gas levels are being monitored and logged. The North and South magnet power 
supplies can also being remotely controlled and their status monitored. Lastly, the 
temperature on selected places of the detector steel and phototubes is monitored via 
thermocouples. 
In this document, first, we present the instruments we use, their location, along with 
assembly and wiring diagrams. Next, describe the related software configuration. More 
specifically, we show how to configure the Fieldpoint Explorer, an OPC server from 
National Instruments, to access and monitor our Fieldpoint based setup. For more details 
on the data monitoring, logging and display software the reader is referred to References 
1 and 2. Instrument manuals are also included.  
 

• Instrumentation 
 
Novalynx Relative Humidity and Temperature sensor. (www.novalynx.com) 
Model 225-050Y. Temperature ratings -40 to +60 C, accuracy 0.5%. Relative humidity 
(RH) 0-100%, accuracy +-3%. Supply voltage +12Vdc. Output signals 0-1Vdc. 
 
Omega barometric pressure transducer. (www.omega.com) 
Model PX2760-20A5V. Pressure ratings 0-1034mm-Hg. Excitation: 12Vdc. Output 
signal 0-5Vdc.  
 
Acopian power supplies. (www.acopian.com) 
Model A12TN110. Output +12Vdc, current 1 Amp.  
Model A5TN110. Output +5Vdc, current 1 Amp.  
 
Aware Radon Monitor with fan. Model RM-80.(www.aw-el.com) 
 
National Instruments Fieldpoint distributed I/O system. (www.ni.com) 
Ethernet controller, model FP-1600.  
Analog Input (ADC), model FP-AI-110.  
Pulse counter, model FP-CTR-502.  
Thermocouple readout, model FP-TC-120. 
Relay, model FP-RLY-420. 
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Analog output (DAC), model FP-AO-210. 
Screw Terminal Base , model FP-TB-1. 
Isothermal, screw Terminal Base for thermocouples, model FP-TB-3. 
PS-4 Power Supply, 24 VDC, Universal Power Input. 
DIN Rail (26 inches) for mounting Fieldpoint modules. 
Fieldpoint Bus Extender cable. 
 
• Location 
 
There are two Fieldpoint readout clusters in the MINOS Far (Soudan) cavern. Each 
cluster is located on a rack, next to the North/South magnet power supply. Its function is 
to collect data from a set of environmental detectors (radon monitor, temperature-
humidity probe, and a barometric pressure probe) as well as to monitor and remotely 
control the magnet’s two power supplies. 
 The two racks hosting the Fieldpoint setups are located on the first level of the MINOS 
cavern, each next to the power supply it monitors. Both North and South pressure 
transducers are mounted on the respective Fieldpoint rack.  
The same holds for two Acopian power supplies, a +12V DC one providing operating 
voltage to the transducers, and a +5V DC one, being used to monitor the status of magnet 
power supply switches (as will be described below). 
The North temperature/humidity transducer is located on the ground floor near the 
Fieldpoint rack, mounted under a cable tray. The South temperature/humidity transducer 
is located on the first level, attached under a cable tray, in front of the South Side of the 
MINOS detector.    
The South Radon Geiger counter is located on the ground floor, immediately next to the 
respective Fieldpoint rack. The North Radon counter is located on the third level, 
mounted on the rails close to the MINOS detector, directly above the Fieldpoint rack. 
Figure 1 shows a sketch of the MINOS hall and the location of the environmental 
monitors. 
 

• Assembly 
 
The environmental detectors are not protected from miscabling and/or over-
voltages. Caution is necessary for the correct assembly and wiring before applying 
any bias voltage. 
 
Figure 6 shows the Fieldpoint module layout in order they appear in the actual setup. 
 
The first Fieldpoint module of the setup, an FP-AI-110 Analog Input module, is devoted 
to the readout of the environmental parameters in the cavern as well as the magnet’s 
power supply current and voltage. The environmental probes yield an analog voltage 
proportional to the parameter they monitor. They are factory calibrated and the readout 
voltage can easily be converted into temperature, humidity or barometric pressure. 
The first channel of the module is reading the ambient temperature, the second the 
relative humidity and the third the barometric pressure. Readings are in Volts and they 
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are converted into physical quantities by the data logging and monitoring software. More 
information regarding the specifications, operation and cabling of the environmental 
detectors is written in the manuals appearing at the end of this document. 
Figure 2 presents a wiring diagram for the two environmental transducers. 
The 12 Vdc, required for the operation of these two environmental detectors is provided 
by a separate power supply (Acopian A12TN110) connected directly to the V an C 
terminals of the Fieldpoint ADC module. These terminals are reserved specifically for 
such purpose, that is, for external voltages required for the operation of the monitored 
detectors. The fourth channel of the FP-AI-110 reads an analog signal proportional to the 
magnet’s power supply current and the fifth channel reads a signal proportional to the 
magnet’s power supply voltage. 
Figure 7 presents a detailed wiring diagram of Module 1. Explanation of the Fieldpoint 
FP-AI-110 channel numbering can be found in the corresponding National Instuments 
manual for that type of module. 
 
The second module of the Fieldpoint setup is an FP-CTR-502 counter that reads counts 
from the radon monitor at channel 2.  
The Radon detector is intended by the manufacturer to be connected to a PC via the 9-pin 
RS-232 port. The detector is getting the required operating DC voltage via the serial port. 
Every time an ionization signal is registered, a 50 m sec digital pulse is sent to the PC via 
the Ring Indicator pin of the serial port. Vendor specific software registers these pulses 
and presents radon related information.    
In order to incorporate the detector into our Fieldpoint based setup, we connected it to the 
FP-CTR-502 counter. In order to do this, we interfaced the detector to the Fieldpoint 
counter via our own, custom made, cable, that matches the RS-232 connector from the 
detector’s side to the Vin and COM terminals of the Fieldpoint counter.  
Figure 3 presents an equivalent circuit of the radon detector and the Fieldpoint counter. 
The Radon Geiger counter is depicted, at the right side of figure 3, as a solid-state switch 
that closes (via an internally generated pulse), every time ionization is registered. That 
switch is connected to the Fieldpoint counter via the Vin and COM counter inputs. Vin is 
held at +12 Vdc by the external Acopian power supply and COM is held at ground. When 
the switch is open, the photodiode inside the counter is held at +12 Volts since no current 
is passing through. When a pulse is registered, the switch is closed for 50 m sec, current is 
passing through the photodiode (and the solid state switch), and the voltage across the 
photodiode drops to a value depending on the internal resistances in the Fieldpoint 
counter and Radon detector. Thus, the state of the photodiode changes for 50 m sec, and 
then resets itself to its old state. The counter is incremented by one when a low to high 
transition is sensed.  
Figure 4 explains the wiring involved in interfacing the radon detector (depicted as a 
transistor switch in figure 3) to the Fieldpoint counter. A telephone cable from the radon 
monitor is connected to a female RS-232 connector, which is in turn meant to be 
connected into one of the serial ports on the back of the PC. The female RS-232 
connector and the telephone cable are provided with the detector from the company 
(Aware electronics). The left part of figure 4 shows how the pins of that female RS-232 
connector are associated with the solid state switch model of the Radon monitor shown at 
figure 3. In order to interface the device to the Fieldpoint FP-CTR-502 counter we used a 
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new male RS-232 connector and a coaxial cable. The right side of figure 4 shows how the 
wiring was done inside that male RS-232 connector.  The male RS-232 connector was 
attached to the female one from the radon detector and the two wires at the other end of 
the coaxial cable were connected to the Vin and COM inputs of the Fieldpoint counter. 
With this setup shown in figure 4 we implemented the diagram depicted in figure 3. 
In order to minimize noise from the Radon Geiger counter being radiated to the 
environment or propagating itself along the cable to the Fieldpoint counter we took two 
measures. First, the radon detector was enclosed inside an aluminum minibox with a hole 
big enough for the detector’s sensitive window to be exposed to the environment. 
Second, the cable from the Radon Geiger detector to the Fieldpoint counter was wound 
on an 8 turn 1.5” ferrite core. 
Figure 8 presents a detailed wiring diagram of Module 2. Explanation of the Fieldpoint 
FP-CTR-502 channel numbering can be found in the corresponding National Instuments 
manual for that type of module. The required +12V DC voltage is provided to module 2 
by cascading the voltage from module 1 via wires connecting the V and C terminals.  
The Radon detector can be used either as a standalone Geiger counter, or in conjunction 
with a Fan-Filter combination. A sponge filter is placed between a fan and the detector’s 
active window. The fan is constantly running and environmental dust is collected in the 
filter. Radon daughters cling themselves on dust particles in the air and thus a large 
concentration of them appears in the filter in front of the detector’s active window 
enhancing the counting rate. When equilibrium is reached (between one or two hours 
after the fan is turned on), the number of daughters decaying is equal to the number 
collected in the filter and the counting rate is constant. According to feedback from 
Canadian mines that used the RM-80 radon monitor with the fan-filter combination to 
measure radon levels, 1 pCi radon per liter of air generated 120 to 240 counts per minute 
(CPM) when equilibrium was reached. These numbers are provided by Aware 
Electronics (see also radon monitor manual accompanying this writeup).  For Radon 
monitoring in the Suadan mine we are currently using the fan-filter combination and for 
normalizing the Counts Per Minute into pCi radon per liter of air, an arbitrary selected 
“average” calibration factor 180 CPM for each pCi of radon per air liter. However since 
we are dependent on the dust concentration (and the radon daughters captured by it) in 
the air to estimate the radon content, the calibration factor might depend on ventilation or 
activities affecting dust concentration in the cavern. Therefore empirical calibration of the 
fan-filter combination via a 2-4 day Radon-Test kit and re-evaluation of the calibration 
parameter connecting the counts per minute with the radon gas concentration in the air is 
necessary. Aware Electronics sells and analyses such Radon test kits. 
Aware Electronics recommends that the filter, in the fan-filter combination, is changed 
and cleaned every 6 months.  
We have tested connections of the RM-80 radon monitor to the Fieldpoint counter via 
coaxial cable up to a maximum cable length of 500 feet, with no problem.    
 
The third Fieldpoint module is an FP-AO-210 analog output (DAC). The (computer 
controlled) analog signal from Channel 1 is used to set the magnet’s power supply 
current.  Figure 9 presents a detailed wiring diagram of Module 3. Explanation of the 
Fieldpoint FP-AO-210 channel numbering can be found in the corresponding National 
Instuments manual for that type of module. 
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The fourth Fieldpoint module is an FP-AI-110 ADC. It is being used exclusively to 
monitor the status of the magnet’s power supply. An Acopian A5TN110 +5Vdc power 
supply is connected to the V and C terminals of the module. So, at every channel the 
voltage between the Vsup and COM terminals is  +5 volts. Also, a 10K resistance is 
connected across every channel’s Vin and COM terminals. Then, the terminals Vin and 
Vsup were connected to a switch internal to the magnet’s power supply. The voltage 
between the Vin and COM terminals (measured directly by the Fieldpoint unit) is an 
indicator of the status of the switch being monitored. If the switch is open, current is not 
flowing and Vin is grounded (reading is 0 volts). If the switch is closed and current is 
flowing, the terminals Vin and Vsup are connected and Vin is at +5 Volts. A schematic 
representation of the circuit is shown at Figure 5. 
The various channels of that module correspond to the following STATUS signals. 
 
Channel   1:         DC ON 
Channel   2:         READY 
Channel   3:         REMOTE/LOCAL 
Channel   4:         INTERNAL/EXTERNAL REFERENCE 
Channel   5:         I/V REGULATION 
Channel   6:         POLARITY STATUS 
Channel   7:         REMOTE/LOCAL STATUS 
In the South setup a  1.0K Resistor is connected (in series to the 5 volts power supply) 
between the +5 volts terminal of the power supply and the C terminal of the Fieldpoint 
unit. This means that the actual voltage readout from the Fieldpoint unit when the switch 
inside the magnet’s power supply is closed, is 5 volts minus the voltage drop on that 1.0K 
Resistor. If a number of switches on that module are closed, that voltage drop might be 
considerable since the the 10 K Resistors from Vin to COM (ground) are connected in 
parallel.   
Figure 10 presents a detailed wiring diagram of Module 4. Explanation of the Fieldpoint 
FP-AI-110 channel numbering can be found in the corresponding National Instuments 
manual for that type of module. 
 
The fifth Fieldpoint module is an FP-RLY-420 relay module used to remotely open or 
close switches controlling the following functions of the magnet’s power supply. 
 
Channel   1:        ON 
Channel   2:        OFF 
Channel   3:        RESET 
Channel   4:        REVERSING SWITCH 
Channel   5:        BDOT   
 
Figure 11 presents a detailed wiring diagram of Module 5. Explanation of the Fieldpoint 
FP-RLY-420 channel numbering can be found in the corresponding National Instuments 
manual for that type of module. 
 
The last four Fieldpoint modules are FP-TC-120 thermocouple readout units monitoring 



MINOS Far detector environmental and magnet Power Supply control manual.  NuMI-NOTE-FD_DOCS-1016 

                                                                                 6 

the 29 thermocouples, placed at various magnet positions. 
Figures 12,13 and 14 show the pin wiring of the 38,12 and 8 pin connectors interfacing 
the cables from the magnet power supply and Bdot box, to the wires from the fieldpoint 
modules. These connectors are attached on a panel, part of the magnet power supply 
monitor and control setup.  
  
  
 
• Data logging and Control Software. 
 
Readout is via the Fieldpoint Explorer an OPC server provided free of charge from 
National Instruments with every purchase of a Fieldpoint Ethernet Controller. For data 
logging an analysis every commercial OPC client could be sufficient. Currently, we are 
using the National Instruments DataSocket ActiveX control, which is part of the 
software suit Measurement Studio. This, data logging, control and display software has 
already been described in references 1 and 2. In this document we will only describe how 
to configure the Fieldpoint Explorer and how to create the configuration file. 
 
 The discussion assumes that an IP address has been assigned to the Fieldpoint Ethernet 
module FP-1600, and the user either wants to connect the Fieldpoint Explorer to that 
Ethernet Module and create a new configuration file for automatic convenient 
reconnection, or he wants to re-open an old configuration file. The whole process is 
shown pictorially in Figure 15.  
For further detailed information on the FP-1600 controller and assigning IP addresses to 
it one may refer in the national Instrument’s homepage www.ni.com/products. 
 
1.  Double click the Fieldpoint explorer icon and under File choose New. On the left side 
of  the window you can see + IA server with OPC appearing. Expand by clicking the + 
sign.  
 
2.  Right click the Fieldpoint and choose: add a comm resource to the server. A GUI 
will pop asking for Fieldpoint information. 
 
3.  Choose Ethernet (instead of RS-232) from the appropriate menu. 
 
4.  Enter the IP address of the FP-1600 controller at the Ethernet address box that pops 
up. One can also make use of the Find Devices or Browse buttons, instead of manually 
entering the IP address. 
 
5. If the search is successful the message IAK operation successful appears as well as a  
+FP Res item under the Fieldpoint one, on the left side of the original Fieldpoint 
Explorer window. By expanding the + sign, a list of all the Fieldpoint modules appears. 
By expanding any of these modules (by clicking the + sign of the module), a list of all the 
module's channels appears. By selecting (left click) any of the Fieldpoint modules, a list 
of all the module's channels appears on the right side of the Fieldpoint Explorer window.  
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6. Click the Start Monitoring button (the one with the right pointing arrow). On the right 
side of the window the current value of each of Fieldpoint modules appears, updating 
itself periodically. The monitoring process can be terminated, by clicking the Stop 
Monitoring button (the one with the square on it). 
 
7. Save the configuration file. Under File choose Save As. The file is saved with the 
extension .iak. The next time one opens the Fieldpoint Explorer instead of opening a new 
file, opens the old saved .iak and finds the old configuration. 
 
• Accompanying manuals. 
 
1. NOVALYNX model 225-050Y Relative Humidity and Temperature sensor. 
2. OMEGA PX2760 pressure transducer manual 
3. Aware RM-80 Radon monitor. 
4. Acopian Low Voltage DC power supplies. 
 
 No hardcopy Fieldpoint manuals are included with this note. They are available online at 
the National Instrument address www.ni.com/products. 
 
 
 
 
 
• References 
 
1. Documentation of Environmental Monitor program. H. Ping.  
NuMI-NOTE-FD_DOCS-0869 
2. Documentation of Magnet Control/Monitor program. H. Ping. 
NuMI-NOTE-FD_DOCS-0870 
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Figure 1.  Location of the Environmental probes and Fieldpoint data  
acquisition units in the MINOS Soudan cavern. 
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Figure 2. Cabling connections of the environmental transducers with the 
Fieldpoint ADC. 
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Figure 3. Aware Radon Geiger counter, and Fieldpoint FP-CTR-502 counter 
equivalent circuits. The radon counter (right) is depicted as a solid state 
switch that closes for 50 m sec every time a pulse is registered. The Radon 
monitor is connected to the Fieldpoint counter (left) via  the Vin and COM 
terminals. When the switch is open the photodiode is held at 12 Vdc. When 
the switch is closed current passes through the photodiode, its voltage drops, 
it changes state and the counter increments itself by one. 
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Figure 4. The Aware Radon monitor RS-232 connector pin assignments are 
shown in the left part of the picture. In the right part the custom made cable 
to interface the radon monitor to the Fieldpoint counter is sketched. In order 
to be interfaced to the Fieldpoint counter only pins 4 and 5 are involved. Pin 
4 is connected to Fieldpoint Vin and pin 5 to COM. 
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Figure 5. Monitoring the STATUS of the Magnet’s Power Supply via the +5 
V readout of a DC power supply. When the Switch is closed Vin (the input 
of the Fieldpoint ADC) is held at +5 Volts. Alternatively, when the switch is 
open it is held at ground (COM).  
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Figure 6. Fieldpoint setup layout.   
 
 
 



MINOS Far detector environmental and magnet Power Supply control manual.  NuMI-NOTE-FD_DOCS-1016 

                                                                                 14 

 

 
 
 
 
 
 
 
 
Figure 7. Wiring diagram of Fieldpoint module 1. 
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Figure 8. Wiring diagram of Fieldpoint module 2.  
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Figure 9. Wiring diagram of Fieldpoint module 3. 
 
 
 
 
 
 
 
 



MINOS Far detector environmental and magnet Power Supply control manual.  NuMI-NOTE-FD_DOCS-1016 

                                                                                 17 

 
 
 
 

 
 
Figure 10. Wiring diagram of Fieldpoint module 4. A 10K resistor is 
bettween the Vin and COM Fieldpoint terminals (as shown in figure 5) 
ensuring that Vin is either at ground or at +5V depending on the status of the 
switch being monitored. 
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 Figure 11. Wiring diagram of Fieldpoint module 5. 
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Figure 12. Pin assignments of the 38 pin connector on the magnet power 
supply patch panel.  
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Figure 13. Pin assignments of the 12-pin connector on the magnet power 
supply patch panel.  
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Figure 14. Pin assignments of the 8-pin connector on the magnet power 
supply patch panel.  
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Figure 15. Configuration of the Fieldpoint Explorer. (OPC server for the 
Fieldpoint setup) 
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General Information

Your pressure transducer has been carefully calibrated before shipment to
you and it should be handled with the same care given any precision instrument.
Accuracy and dimensions are reported on the specification bulletin for the transducer.
The label on the unit specifies the calibrated output voltages at the low end  and the
high end of its pressure range.

Environmental Conditions

Do not use in ambient conditions corrosive to the stainless steel housing or
PVC jacketed cable, submerge in liquids or subject to spray or vibration environment.

Temperature - The PX2760 is designed to operate and be stored with the
following temperature limitations:

Operating: 0 to 175°F (-20 to 80°C)
Storage: -65 to 250°F (-55 to 120°C)

Media Compatibility - The media exposed to the wetted portions of the
PX2760 must be Non-condensing air or gas compatible with stainless steel,
alumina ceramics, gold and elastomers (silicone).

Induced Environments - The PX2760 can withstand the following environments for
vibration, shock and acceleration.  Keep in mind that the unit accuracy is affected
by each of these conditions and means should be made to avoid these induced
environments to the best extent possible:

Vibration: 2g from 5 to 500 Hz
Shock: 50g operating, 1/2 sine 10 ms
Acceleration: 10g maximum

Electrical Connections

The PX2760 is provided with a standard 2 foot multiconductor “Belden” cable.  The
electrical connections by color code are listed below:

“Belden” Cable Lead
Function (#8723 Grey Cable)
Positive Excitation Red
Positive Output Green
Negative Output White
Negative Excitation Black
Case Shield

PX 2760
Transducer
(0 to 5 VDC)

Load
(Monitor)

Power
Supply

+ +

_ _

Red Black White Green

Figure 1



Input Power

The electrical circuit is a 3-terminal circuit.  Separate leads for negative output (White)
and negative excitation (Black) are provided for convenience in wiring but are internally
commoned (see Figure 1).  Use of these leads also avoids errors in voltage reading
caused by ground loops, which can occur in 3-wire devices.
The pressure transducer should be operated with the shield connected either to the
negative excitation wire or to the negative output wire.  Failure to do this may result in
unsatisfactory operation of the unit.

The PX2760 is designed to operate at 12 VDC input voltages. The 12 VDC unit has a
0.1 to 5.1 VDC output.  The input voltage limit is 9.0 to 14.5 VDC.

Note:  The circuit is not protected against mis-wiring.  Use extreme care in wiring
the positive excitation voltage to the red wire, and ensure all four leads are
correctly connected before applying power.  Reversed or mis-wired excitation
may cause permanent damage to the transducer.

In some instances, use of long cable (several hundred feet long) may introduce enough
cable capacitance into the output circuit to cause  oscillation.  If encountered, this
oscillation may be eliminated by connecting a 100 ohm resistor (1/8 watt or larger) in
series to each of the output leads at the end of the 2 foot transducer cable.  These
series resistors add to the output resistance.

Mounting and Pressure Fitting

The PX2760 is provided with an integral bracket for mounting.  The bracket contains
two (2) #11 holes for mounting the unit to the intended surface.

The PX2760 is provided with a 1/8” O.D. plastic push on tube fitting.

Calibration

This unit has been precision calibrated at the factory.  It has been designed to be
inherently stable; recalibration adjustments are not normally field accessible.  If you do
wish to perform a recalibration, and have access to a high accuracy primary pressure
standard, call the factory for instructions on field access to the calibration adjustments.



WARRANTY/DISCLAIMER
OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials and workmanship for a period of
13 months from date of purchase.  OMEGA Warranty adds an additional one (1) month grace period to the normal one
(1) year product warranty to cover handling and shipping time.  This ensures that OMEGA’s customers receive maxi-
mum coverage on each product.

If the unit malfunctions, it must be returned to the factory for evaluation.  OMEGA’s Customer Service Department
will issue an Authorized Return (AR) number immediately upon phone or written request.  Upon examination by
OMEGA, if the unit is found to be defective, it will be repaired or replaced at no charge.  OMEGA’s WARRANTY does
not apply to defects resulting from any action of the purchaser, including but not limited to mishandling, improper
interfacing, operation outside of design limits, improper repair, or unauthorized modification.  This WARRANTY is
VOID if the unit shows evidence of having been tampered with or shows evidence of having been damaged as a result
of excessive corrosion; or current, heat, moisture or vibration; improper specification; misapplication; misuse or other
operating conditions outside of OMEGA’s’s control. Components which wear are not warranted, including but not
limited to contact points, fuses , and triacs.

OMEGA is pleased to offer suggestions on the use of its various products.  However, OMEGA neither assumes respon-
sibility for any omissions or errors nor assumes liability for any damages that result from the use of its products in
accordance with information provided by OMEGA, either verbal or written.  OMEGA warrants only that the parts
manufactured by it will be as specified and free of defects.  OMEGA  MAKES NO OTHER WARRANTIES OR
REPRESENTATIONS OF ANY KIND WHATSO EVER, EXPRESS OR IMPLIED, EXCEPT THAT OF TITLE,
AND ALL IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED.

LIMITATION OF LIABILITY:  The remedies of purchaser set forth herein are exclusive, and the total liability of
OMEGA with respect to this order, whether based on contract, warranty, negligence, indemnification, strict liability or
otherwise, shall not exceed the purchase price of the component upon which liability is based.  In no event shall
OMEGA be liable for consequential, incidental or special damages.

CONDITIONS:  Equipment sold by OMEGA is not intended to be used, nor shall it be used: (1) as a “Basic Compo-
nent” under 10 CFR 21 (NRC), used in or with any nuclear installation or activity; or (2) in medical applications or
used on humans.  Should any Product(s) be used in or with any nuclear installation or activity, medical application,
used on humans, or misused in any way, OMEGA assumes no responsibility as set forth in our basic WARRANTY/
DISCLAIMER language, and, additionally, purchaser will indemnify OMEGA and hold OMEGA harmless from any
liability or damage whatsoever arising out of the use of the Product(s) in such a manner.

RETURN REQUESTS/INQUIRES
Direct all warranty and repair requests/inquires to the OMEGA Customer Service Department.  BEFORE RETURN-
ING ANY PRODUCT(S) TO OMEGA, PURCHASER MUST OBTAIN AN AUTHORIZED RETURN (AR) NUM-
BER FROM OMEGA’S CUSTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID PROCESSING DELAYS).
The assigned AR number should then be marked on the outside of the return package and on any correspondence.  The
purchaser is responsible for shipping charges, freight, insurance and proper packaging to prevent breakage in transit.

FOR WARRANTY RETURNS,
please have the following information available
BEFORE contacting OMEGA:

1. Purchase Order number under which the
product was PURCHASED,

2. Model and serial number of the product
under warranty, and

3. Repair instructions and/or specific
problems relative to the product.

FOR NON-WARRANTY REPAIRS, consult
OMEGA for current repair charges.  Have the
following information available BEFORE
contacting OMEGA:

1. Purchase Order number to cover the COST
of the repair,

2. Model and serial number of the product, and
3. Repair instructions and/or specific

problems relative to the product.

OMEGA’s policy is to make running changes, not model changes.  This affords our customers the latest in technology and
engineering.
OMEGA is a registered trademark of OMEGA ENGINEERING, INC.
 Copyright 1999 OMEGA ENGINEERING INC.  All rights reserved.  This document may not be copied, photocopied,
reproduced, translated, or reduced to any electronic medium or machine-readable form, in whole or in part, without the prior
written consent of OMEGA ENGINEERING, INC.



Where Do I Find Everything I Need for
Process Measurement and Control?

OMEGA...Of Course!
TEMPERATURE
● Thermocouple, RTD & Thermistor Probes, Connectors, Panels & Assemblies
● Wire: Thermocouple, RTD & Thermistor
● Calibrators & Ice Point References
● Recorders, Controllers & Process Monitors
● Infrared Pyrometers

PRESSURE, STRAIN AND FORCE
● Transducers & Strain Gauges
● Load Cells & Pressure Gauges
● Displacement Transducers
● Instrumentation & Accessories

FLOW/LEVEL
● Rotameters, Gas Mass Flowmeters & Flow Computers
● Air Velocity Indicators
● Turbine/Paddlewheel Systems
● Totalizers & Batch Controllers

pH/CONDUCTIVITY
● pH Electrodes, Testers & Accessories
● Benchtop/Laboratory Meters
● Controllers, Calibrators, Simulators & Pumps
● Industrial pH & Conductivity Equipment

DATA ACQUISITION
● Data Acquisition & Engineering Software
● Communications-Based Acquisition Systems
● Plug-in Cards for Apple, IBM & Compatibles
● Datalogging Systems
● Recorders, Printers & Plotters

HEATERS
● Heating Cable
● Cartridge & Strip Heaters
● Immersion & Band Heaters
● Flexible Heaters
● Laboratory Heaters

ENVIRONMENTAL
MONITORING AND CONTROL
● Metering & Control Instrumentation
● Refractometers
● Pumps & Tubing
● Air, Soil & Water Monitors
● Industrial Water & Wastewater Treatment
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INSTALLATION AND OPERATION
Threaded holes on the bottom and one side surface may be used for mounting, or the supply may be rear mounted using the same holes that attach
the rear cover plate. An accessory Mounting Kit (model NP6) is available to enable mounting the power supply when the opposite side of the
mounting surface is inaccessible.

Even a relatively small amount of air flowing around and through a power supply will significantly reduce the rise in its temperature resulting from
operation, and therefore the temperature of the critical components within it, improving both reliability and stability. Avoid blocking air flow through
vented surfaces. If the perforated bottom of a supply is mounted to a solid surface, use spacers at least 3/16” thick between it and the surface to
which it is fastened, to permit convection air flow, or punch ventilation holes in the mounting surface. Allow free air to circulate around heat sinks.
Space at least one inch away from surrounding objects.

Make all connections before applying AC input power.

THE SENSING TERMINALS MUST BE CONNECTED to the output terminals, either at the barrier strip on the power supply or at the load. Failure
to have the sense terminals connected will affect the output voltage (usually causing it to be higher than the rating of the supply, and unadjustable),
and may result in permanent damage to both the power supply and its load. If voltage drops in the output voltage leads (which degrade regulation)
are not objectionable, local sensing can be used; leave in place the jumpers provided with the power supply on the barrier strip (connecting the
+SENS to the +OUT terminal and the -SENS to the -OUT terminal). However, if the best possible regulation at the load is required, then remove the
jumpers and use two additional leads to connect the sense terminals to the output leads at the load, as shown in the schematic. This configuration
permits the power supply to sense and compensate the voltage actually across the load. Note that remote sensing is capable of compensating only
limited wiring drops. The voltage across the load, plus the voltage drops through the wiring, must be within the output voltage range of the supply
for the voltage at the load to remain within the load regulation specification.

If there is any possibility of voltage from another source (another power supply, a battery, transients, etc) being applied to the power supply’s output
terminals, protect the power supply by using a diode in series with one of the output leads.

Do not attempt to directly parallel the outputs of two power supplies. This would result in current flowing from the higher-set output into the lower-
set output, and probable damage to both circuits. Outputs may be connected in series to obtain a higher voltage provided that a reverse-biased
diode, having PIV and current ratings exceeding the combined output, is used across each output; however, keep in mind that the output current to
be drawn cannot exceed the output current rating of the lowest rated supply used.

Frequent fuse failure is symptomatic of power supply overload, a short circuited output, a tripped overvoltage protector, or power supply failure. Do
not overfuse; this can result in damage to the power supply.

If the AC input power contains large voltage spikes (‘noise’) induced by the switching of high currents, inductive loads, electro-mechanical
components, etc., the input power leads to the supply should include some means of transient suppression. Otherwise, a portion of the noise may
be coupled through the supply to the load. Also, the supply could be damaged.The means of suppression that is easiest to install is a 1 mfd capacitor
or a metal oxide surge suppressor (MOV) across the AC input terminals of the
supply. In extremely severe cases, the use of RF chokes in series with each side
of the line may also be required.

These power supplies operate as constant voltage sources when used at load
current equal to or less than their ratings. If the power supply is overloaded, the
current limit circuit will automatically reduce the output voltage, and it will then
attempt to recover to its normal operating point. Therefore, A TRANSITORY
OVERLOAD RESULTS IN A MOMENTARY DROP IN OUTPUT VOLTAGE.
However, if the overload is still present when the voltage attempts to recover, the
voltage will continue to alternately drop and recover, which will appear as a
sawtooth oscillation of the output. Do not operate the power supply in this mode;
reduce the load so that an output current equal to or less than the rating of the
supply will be drawn.

WARRANTY: Acopian power supplies are warranted to be free from defects in material and workmanship
for a period of five years (encapsulated devices and fans, for one year) from date of original shipment.
Acopian’s obligation under this warranty is limited to repairing any power supply returned to the factory
Service Department in Easton, PA and replacing any defective parts. Authorization must be obtained from
Acopian before a power supply may be returned for repair. Transportation charges are to be paid by the
purchaser. A reinspection and handling charge will be applied to returned units found to have no defects.
If a failure has been caused by misuse, operation in excess of specifications, or modification by the
customer, repairs will be billed at cost; in such cases, a cost estimate will be submitted before work is
started.

Acopian reserves the right to make changes or improvements in its products without incurring any
obligation to install the same on products previously manufactured.

This warranty is in lieu of all other warranties, obligations, and liabilities, expressed or implied, and is
the purchaser’s exclusive remedy. Acopian makes no warranty, either express or implied, of merchantability,
fitness for a particular purpose or otherwise. In no event shall Acopian be liable for incidental or
consequential damages of any kind, including loss of business or profits, or any other losses incurred by
the purchaser or any third party.

The validity, performance and construction of all terms and conditions and any sale made by Acopian
shall be determined by the law of Pennsylvania, not including its law of conflict of laws.

The complete Acopian catalog is available on the Internet at http://www.acopian.com
P.O. Box 638, Easton, PA 18044 • Phone: (610) 258-5441 • FAX: (610) 258-2842
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For REAR MOUNTING, remove  6-32 screws (4). 
These screws may then be used for mounting, 
provided they extend at least 1/4" (.250) into 
the power supply case.

BOTTOM MOUNTING
6-32 threaded holes(4).
Maximum  incursion of 
screws into mounting
holes: 3/16” (.187”)

SIDE MOUNTING
6-32 threaded 
holes(4)
Maximum incursion of 
screws into mounting
holes: 3/16” (.187”)
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POWER SUPPLIES -  NARROW PROFILE, Series A

ALL ACOPIAN

POWER SUPPLIES

MADE IN U.S.A.
R

E
V

1

Case Approx.
Size W* Weight

N8T 3.84 3 lb.  2 oz.

N8H 4.68 3 lb.  14 oz.

* W dimension includes TRANSISTOR on N8T cases
and HEATSINK on N8H cases.



Z3

R6

K9

R8

R9
Z2C1

+

Z1

K5 R1 R2 Q5

R22
C9

C2 R19
R16

Q7 Q8
R15 R10

R17

K10

Q6

R7

+ SENS

C5

K2

K3
K4

K1

R21

CASE

AC INPUT

L

N

K8

K7

K6

R12

R14R4
R3

R11 C7

C4

C6

+

+

+C8
+

R13

Q3

Q2

Q1

Q4

+OUT

– OUT

OVERVOLTAGE
PROTECTOR 
(optional )

white

white

T1

R18

+

– SENS

C3

+OUT

– OUT

LOAD

+SENS

– SENS

CW

Connecting Power Supply
           to the LOAD:

*THE DOTTED LINE CONNECTION IS REQUIRED, 
unless  remote voltage adjustment is used.
If using remote adjustment, the built-in 
adjustment must be turned fully CCW. 
The remote potentiometer should have 
these values:

For  models with ±0.5v adjustment;
use a 200 ohm pot (0.5w),

For  models with ±1v adjustment;
use a 1K pot (0.5w)

remote V adj*

T
R25

105 -125 VAC, 50-400Hz
(Standard)

210-250 VAC, 50-400Hz
(When model number ends in -230)

The MODEL NUMBER indicates any included options;
prefix V: overvoltage protection
suffix F: fungus proofing
suffix M: terminal strip cover
suffix –230: 230v input 

POWER SUPPLIES - NARROW PROFILE, Series A   

Acopian modular power supplies are ideally suited to all applications where compact, high performance and high reliability power
supplies are required. Modular construction and barrier strip interconnections provide mounting and wiring convenience and flexibility.
All models have floating outputs which may be used floating, with either the positive or negative side grounded, and/or in series with
another supply(ies). All have built-in short circuit protection and provision for remote sensing of output voltage at the load for applications
where voltage regulation is critical. They are conservatively rated for operation at ambient temperatures to +71°C.

MODEL       Fuse size MODEL       Fuse size MODEL       Fuse size
A1NT220 3/8
A1NT350 6/10
A1.5NT220 3/8
A1.5NT350 6/10
A2NT220 3/8
A2NT300 1/2
A3NT220 4/10
A3NT350 7/10
A3.3NT220 4/10
A3.3NT350 7/10
A5TN110 3/10
A5NT220 1/2
A5NT350 8/10
A6NT220 1/2
A6NT270 6/10
A7TN110 3/10
A7NT200 1/2
A8TN110 3/8
A8NT200 1/2
A9TN110 3/8
A9NT200 6/10

A10TN110 3/8
A10NT200 7/10
A11TN110 3/8
A11NT200 7/10
A12TN110 1/2
A12NT200 7/10
A13TN110 1/2
A13NT200 8/10
A14TN110 1/2
A14NT200 8/10
A15TN110 1/2
A15NT200 8/10
A16TN100 4/10
A16NT175 8/10
A18TN100 1/2
A18NT150 8/10
A20TN90 1/2
A20NT125 7/10
A24TN100 6/10
A24NT125 7/10
A25TN75 1/2

A25NT125 8/10
A26NT125 8/10
A28NT80 6/10
A28NT125 8/10
A30NT75 6/10
A30NT110 8/10
A32TN60 1/2
A34NT110     1
A35TN60 6/10
A35NT110     1
A36TN60 6/10
A36NT100     1
A40NT75 7/10
A45NT60 7/10
A48NT50 6/10
A50NT45 6/10
A55NT40 6/10
A60NT35 1/2
A65NT27 3/8
A70NT25 1/2
A75NT25 1/2
A80NT25 1/2

CAUTION: To provide protection from risk of fire, include in the AC input wiring a 250V time-delay fuse with the amp rating listed below:
(These fuse ratings are for 115V input models only; contact factory for fuse ratings for 230V input models.)

MODEL       Fuse size
A85NT25 6/10
A90NT25 1/2
A95NT20 1/2
A100NT20 1/2
A120NT20 6/10
A125NT20 6/10
A150NT10 3/8


